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DNA Synthesis
The modified 5-dodec-1-ynyluracil containing phosphoramidite (1, 7 g) was dissolved in CH 3 CN (52 mL) to adjust the concentration to 0.15 M, in the presence of 3Å molecular sieve. The acetonitrile solution was directly connected to the DNA synthesizer prior to starting the DNA synthesis. The U2M, U2T and U4T synthesis was performed in 50 µmol scale.
General procedure: after every detritylation step, 1.5 equivalents of the nucleoside phosphoramidite were passed through the column reactor and further recycled for 3 min (coupling and recycling steps). Subsequently oxidation and capping steps were performed.
Characterization of DNA Amphiphiles

Mass spectrometry
Molecular weights of the DNA-amphiphiles were determined using matrix-assisted laser desorption/ionization time of flight (MALDI-TOF) spectrometry. The spectra were recorded on a Bruker MALDI-TOF (Reflex-TOF) mass spectrometer. For the MALDI-TOF mass spectra of the different DNA sequences the following matrix was employed: 20 mg 3-hydroxypicolinic acid, 2 mg picolinic acid, 3 mg ammonium citrate, 0,5 mL of a mixture of ultra pure water/acetonitrile (7:3); ratio sample: matrix = 1:2 (v/v). The concentration of the DNA solution was 20 µM. 
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Analytical anion exchange (AIEX) chromatography
Analytical AIEX chromatography was performed using a HiTrap Q HP 1 mL column (GE Healthcare) through linear gradient using buffer A (25 mM Tris-HCl, pH 8.0) and buffer B (25 mM Tris-HCl and 1.0 M NaCl, pH 8.0). 
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In order to compare the height of the ss-and ds DNA amphiphiles (measured by AFM), the ss and ds materials were prepared under the same conditions:
U2M: A freshly cleaved mica surface was covered with 40 µL of 5 mM MgAc 2 and blown dry after 5 minutes. Subsequently, 50 uL of a ~10 µM solution of the material in 500 µM MgAc 2 was deposited on fresh mica and allowed to incubate for 20 minutes. Images were then collected (Table S1 , first row).
U2T:
A freshly cleaved mica surface was covered with 40 µL of 5 mM MgAc 2 and blown dry after 5 minutes. Subsequently, 50 µL of a ~50 µM solution of the material in ultra pure water was then immediately deposited on the surface and allowed to incubate for 20 minutes. Images were collected for ~1 hour, and then the excess solution was gently shaken off and replaced with 50 µL ultra pure water, after which these images were collected (Table S1 , second row).
U4T:
A freshly cleaved mica surface was covered with 40 µL of 5 mM MgAc 2 and blown dry after 5 minutes. Subsequently, 50 µL of a ~1.3 µM solution of the material in ultra pure water was then immediately deposited on the surface and allowed to incubate for 20 minutes. Images were then collected (Table S1 , third row). Tables S2 and S3 for CMC determination of all micellar structures). [a] In this column, g/L only represents the used concentration of each DNA-lipid. Weight concentration of ds DNA-lipids were omitted for clarity due to the different molecular weights of three cDNAs.
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[b] An equimolar cDNA was hybridized with the corresponding lipid-DNA prior to the fluorescence measurement. Figure S7 . The change of the intensity ratio I 3 /I 1 from pyrene fluorescence (λ ex = 339 nm) as a function of the ds lipid-DNA concentration in ultra pure water (U2M: triangle, U2T: circle and U4T: square). 
